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£ 5 
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£ 5tt £ 4°M °1ai*l°| aj.^] ^ o. «.s.c 0 |cf. 

S. 6a ^ £ 6b^r 4!^ aJ^£) g-^ofl Af-g-S) ECG 4l£ ^ PPG -tUL^ «|l3fl* il<*|^4r £^o|cf. 
£ 7 ^ £ 8-gr £ 5°fl £^1^ Ajyv ^^Jf-sj ^ o. a.c^^ £<a<>lcf. 

£ 10^- *i.E ^(SCR)S] ^-frofl A>^-£|fe. EDA AJJL2} s)-^^- ^.o^ ^ S^i}. 
£. 11^r £ 5^1 £A]^ SCR ^-fr-^ -?-^-§- iL<*|^-b i^l^. 

£ 12^ 3)^- ^£2] ^Sj.* ^#*>fecll A)-§-5q^ SKT aIJlS] 3)-^^ il^^Mr S^ojcf. 

£ 13^ £ 5<Hl £Al^ SKT Mean/Max TflAJ-^-^ ^aj °. «.3.cojt}. 

£14^£ 5<Hl £A]^ #aj-«_ ^ SVM ^.g. iLo^^^ a-s-cojcf. 

£ 15a ^ £ 15b^r £ 14<Hl £A)^ SVM -g-^f-7)°l ^ gs}* ^o^i- £<£o)i}. 

£ 16^r ^Alojl^l Sltb ^A^ OJA} wj-wj °. i£<*|^ ^ E ol4. 

£ 17^: 1^2) H}^*)^ AJA]^]^ tt)-^. jg^ q]Al ^ ^41- £^ol4. 

I : ^Ai o]ai ^] 10 . s.;g «A| «_ 

II : -g^ -g-^Jf 12 : ai«* 

13 : -g-^ «. 14 . Mean /std 

15 : SCR 16 : SCR 

17 : SCR ^AJ-^- 18 : SKT Mean/Max ^]a]-«- 

20 : ^-a>«. 3 0 . SVM o.i-j 

100 : ^A-j oiAi «. 200 : a,§^ aij: 

Aj-^-g. Aj^ 

£ t^-S- ^ oia] n] tg-ttjo]) ^ ^ o.^ A).^>si ^e) a] £ q E ^ <si-<*| A]-g-^ ^ aj.^ 

<ii^*Rr 3*1 OJAJ jg.*] Bj-^^ BJ.^ ^Jolcf. 

^Ai (emotion)?} ^3 ^q- 5E-b 33 $*\$) ^e)aj ^5.5) S.-f-H]^ ^a)^ Aj-Efls. o] 

D ltbch <»1 ^a^ Aj-Efl^ =lt1| ^ ^a^ (positive emotion)^ 5g a] (negative emotion)^ 5U^. ^aV^ 

7m, aV^-, ^(o^l^t 7131^) =^ s. - ^.^(^.nvj^ ^ ^ =51^ 

** * «r a!^. ol 2]«=>il£ Ci c}-«8=^ ^3 7>^§>cf. <^7lA^ vfl^ 4^o 5fe 4715) 7l^om ^} 
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^<JI 7}^ f-i- 1- ^ 3X3., 5]2\ *}^SL3.±r ^1)21 a>^- o)2l2l ^o, ^ ^ oj^ iB 8)li( str e S 
s)>4 tVEl-^e ^(anti-stress)* * ^ ^4. 

<»1^ ^SHf- ^£]S>7) 3tt 0)^.0.3.^ ^Hl^-aj igsj-l- 3*1* ^^sHl ^cf^ James-Lange 

^^"Hl cfl«: 1-3 3 ^(psychological experience)^ ^(physiological reactions)°l ^t-HJ <U 

^l^-cr Cannon-Bard °l-g- f-°l SJc}-. James-Lange <>l-^--£- -E^l 7l?H] ^cf^ a^z^}.^ av^ > c 
annon-Bard =L e-fi£- *|°tt ^-i 5Ufe $X^. 

«V $X^r. <H1* 1-^, 1997<d 10€, ZawilinskMl S]*JI #1^-^ U. S. Pat. No. 5,676,138, EMOTIONAL RESPO 
NSE ANALYZER SYSTEM WITH MULTIMEDIA DISPLAY <HH^-, TV -f^Sl a)-^- ^^o.S.Jf ^ofl 2] 

^^rl- ^ *>qe]-, z-score* #-g-*l-<*| #^^.3. ^f£S ^^-S.7f Si^f. 



2.*- #^«rJL 0 )» ^3. #-§-7,1-21 A o v Efl» ^ 51^ ^ ojai ^) 5] hj.^^. ^^j-i^i ojc^. 

^^1 ^a-Efl* ^ ^1 ^ aii^-^cii such 



a,V7]o] jq.^s o]s. 7 l ^s]-^ ^-Tg^) o^^ o]ai Al^Ej-g-, A>^-a>21 ^-g-^H ^^J£ aJ 

^1X1- ^^}JL, ^7} A^^l Al^S. n/j A|^l Al^ ^ AJ-7] Ag^ A) ^ ^ ^^Jf 

AJ. 7) A] j^S. ^-Al^]- ^.O}. JD^El^^^ AJ-7] A]-§-7>2] ^A^ Aj-Efl* <?1A|^ ^ 0]Al 

c] ^. ^v^^l ^^j. ^ OJA1 ^]^ f A>^-A>S.^-E^ #1^.^ A|^ Al^S-O^ 33.^1^- «-A^ ^ 

^-^ ^"71 s-^j $^-?-^A^ -g-A^ Aj-71 A>^-a1-21 ^A-ll- o]a}^ ci 7 ]^ol 5)^ m^l ^S-s)-^ 

^} 0 11- ^-t!:^-; « ^71 ^-Ar^^Ai ^-Sfl^ Aj.7] ^}o] &qf%0\ 4^ 7 flSl ^A-]S.o_ ^ ^Efljy^^S. ^- 

#*>JL, -^-7) -g-ff€ ^a^S- ^ 7KV 7J-£ 7 |. a7) ) i_(-Hf\+ ^A^S. AJ- 7l Af^>£] ^A^ A o Vefl S cj^j^ ^A-l ^ 

* i«-*>^ 4^8 iis tb^. 

Aj-7)2] 01^.71 ^5>o^ ^. Tgrgoq Sit!- (a) *}~g-*}-3.-f E] «m o1aj.o) ^ aIj-s 

«-7fl; (b) ^"71 A5xfl Al^s-o. A 0 v 7l AV-g-Al-3 ^§a^ ojaIo,] ^ 7fl£ , aft 

^1; (C) ^-7) (b) &7l\o\}^ Aj- 7l 4^ 7 flSl ^S.^ olAjo} 7 ]^ ol sj^ 4,^0] m.jj 

* (d) #71 (c) ^7jH)A^ 7|]#^ #71 ?H-^-2l *Hofl #71 AV-g-Al-21 Aj-efl^ 

7112] ?>Eflaiel5. ^-^-*>fe ^1; 55 (e) -g-^ ZfZfSl ^^1- ^ 7># s q-El-v)!^ ^a^s- t-^sf^ 

°1*HH, ^-t-€ ^ ^21 Hl-^aJtb -a^-HHl tfls>^ #Afl*l ^^tbcf. 

£ £ ^-^Sl H>#3jt> -SaHH] a)-S. ^A-l <yAl Al^^£] ^xfl l}^i5}7)] £^olJ7 ; £ 2 3 ^ £ 

2b-b £ 11 £Al^ Ag^fl Ai^ $m #^l°l 2l^# i^^fe S'golcl-. £ #^^^, a- ^^<Hl ccfs. ^a-1 o]ai 
#^1^ 3711 A33I a]^ ^)(200)21- ^a^ o}ai ^-Aj^d 

A l^l ^li #1^- #^1(200)^, S. 1 31 5. 2<H1 £^1^1 a>2l- ^-ol AV^-7>°1 aI^o)] ^s. aItI] ^-21 ^Efl^. ^51<>1, n 
Lfl-g-l ^p-ul^l aJ]a^(d1 £a]^)s. ^.gfl ^-^^-^(photoplethysmogram ; PPG), ^^^(electrocardiogram ; ECG), 
3l-¥-^i7l#^-(electrodermal Activity ; EDA), s)-?- -g-£.(skin temperature ; SKT) -f-a}- ai^s. ul^^a^ 
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°-S. 4^44. >9*0 ^131 #14 44(200)1 ^-Sfl #|^4 ^sfl ai ife ^ o)Aj ^l(i)ofl7fl 44 0.5 4^£]<4 4 
-g-43 34 Aj-Efli- oj^s}^ ci] A r -g-44. 34 oia] 4*1(4-^ <yejE)^ Aii-g. ^ 4jle1#o] *j 

4€ o]4 ^-S-^ ^ #*13. ^444. 47l ^lAljL^S] 444 ^Sfl AV-g-E)^ ^JA^) cfl4 4*fl 

^14 i-fl-g-^r Medical instrumentation (J. G. Webster, 1999) ^°fl 4^1*] 4 t §4 c H 44. 

£ 3 4 £ 4fe £ 1°fl £A}4 aIJ: 44(200) 4 44 4*1(1)2] ^4 zj-zj- ji^^i- £4°14. 

4*1, £ 3-i- 4^4>3. ^8*fl 4J: #14 4*1(200)-^ A r -g-A r S] ^ 4JH o. S 444 0 lir 44 o] 

aJ-s] ^44, a o v 7] <y§j4 a| 44 oj^o] sgjQ ai ^(physiological signals)* f^jl 43^4 

xt ^/^l^ 4(205). ^/^^ 4(205)1 -f-sfl &2j- 4 43^4 43144 zj- ^lifs 444<H #3**H? 43 
1^(206). 47l 431^(206)4 44^ aJ 1s 444^ a/D 433(207), 4 A/D :?I33 (207) -HI 2] 

*fl 44£ 334 4Jl44 RF ^ ^ 4*11 4(209)1 f-*fl ^4 4*1(1)5. ^4 4^4 

RF 4^4(208)1 £444. 

S. 4l #2:*>^. <y<bj 44(200)5.43 ^43tt 4"8-*>3 aI^s.^. 4 E fl4(i 0 

1)1 4*11 4413-& RF 44 Jf (102)2]-, RF 4^4(102H °]sfl =^44 ^fl A]jrS4 £.444 A r -§-4£] ^ 4 
Efll 43*>fe- 34 °J34(100)1 £444. <^7l4. R F ^44(102)4 ;gA| 434(100)^ RS232C4 44 44 
HSEtt aMJ-sM A Jil 4^44. n34, 3^ a] jr 4^ 4132} <y^|o]i fsfs^, 4^.0] ^ofl 44 444 
-f-Al = 5£-f-ol 44* 4 44. 

-£ 5tt £ 4<H1 £34 ^a^| <yA]¥-(100)Sl AJ-4 iio^^ £ 51- ^S}^, a. ^ ofl n}-^. ^a-] 

°JAi-!f(l00)^r ^gxfl Al^ ^l(200)S.¥-Ei ^S*fl Al^s-o) a.^^. ^ 4-^¥-(10), ^ 

-¥(10).^A^ -g-A}sl ^4$].A>-g.Al-S] JgAj-A] ^Ai* q-El-Ml^ ^=-34^ ^ol^- ^A]-Jf ( 20), ^3 ^-a>-?-(20 

^ AfoH- ^-Ai^c,) ^A1» ^-^-^jl <yA]*K- SVM -B-^ (Support Vector Machine Unit; 30 

)* 3L^^. 

^ -§-^¥-(10)-^ ECG A)31 SEfe PPG Al^-g- «3-0]-S^ AJHVO. ^^>J7 Al ^.^^ ^^sj-if- a] 

"4 ^-^^-(11), EDA Al^l- w>ol-s<^ jr] ^ £ s.^ (skjn conductance response ; SCR)^ ^ 
SCR ^¥-(15), ^ SKT Al^-t «J-oVso^ SKT <4 ^.^^ SKT o, ^( M ean) ^ 4)cfl ^( M 

ax))t ^*s r ^ SKT Mean/Max ^1-^^(18)1 a%>tbcf. 

ai«v Jf (n)^ ECG Al^ ppg ai^s. aj-ol-s.^ Aiav ^#-^-(12), ^#^1 aIhvai^u.^ 

-a^Sr^theart rate variability ; HRV)S} Al^)<g-i- ^#«>^ HRV ^#-¥, ^•t^ HRV2] i^Esjf 

^?H*L% &q Jf-(13), ^ ai^ A]^ (Det)Sl ^(Mean) ^ ^(standard deviation ; Std)* ^} 

Mean/Std 7*1^(14)1 i^tbcf. ZL^aL, SCR ^¥-(15)^ EDA aI^I ^-^1-^ SCR* SCR ^* 

-¥(16), ?1 SCR5J 371 (amplitude) ^ ^ ^g^uiEil-i- 7jlA>^ SCR 7)1^(17)1 

£ 6a 3? 5. 6b Aia| ai^si £"*Hl a>-§-^ ECG aIJ: ^ PPG Al J:<i) <aBj]^- 2t«H^fe ^, £ 7 ^4 £ 8^r 

£ 5^1 £A]^ Ai«v ^#^( 12 )51 aj.^ ^laj iL^-^ £13014. <*]7H, £ yofl £ a1^ Aiav ^#«- ( i 2 )^ a] 
J17> ECG Als^l ^g*Sl 4eH)j!, £ 8<>fl £Al4 AjaV ^*-f-(i 2 )fe ai^ 7 > PPG ai^oj ^^si 

>?!a-1 £ 7* #^4^, ^- ^:^<Hl A14 4#-?-(i2)^ «HH^i ^El(bandpass filter ; BPF)(121), °)1^^V ^e-1( 
median filter ; MF)(122), 7>aj-«-( 12 3) ( ^ Teager oflM^l ^^-¥(124)1 i^t!:4. 

HS^Sfli ^Ei(i21)^ "y^sl^ Al^ ^oflAi ECG Al^7l- #*H4ir cfl^ ^r* -§-4^7131, 0)1^0}- ^Ei(i22)^r »A± 
Sfli ^B]^ 4 «4°fl ^AflSfe A^4^ol S AJ^ ^^bH^4. 7r4¥-(123).^ -Jc^a ^^0,1 n)l^o> ^ 

e 1^3 ^^si a>ohi ^^)14^ 401s. ^144^ x^4 ^012, a^«.^. 4^44. a^4 ^o}^ ^*o] 7} x±jf. 
(123)S] 4J:fe Teager oflMAl <34¥-(124)S ^^sl^ A14 4^0) ^^ofl A r -g-44. Teager <^1M4 <=34¥-( 
124)fe «g ^Sl^ till ?^(x(t))S iAlsl^ Teager ^)M4 5)]°1b1 (Teager Energy Operator ; TE0)1 #lsfl 
#0.5.4 4]4 A JIt ^#44. Teager °flM4 ^-^^l 0 !^^ ^^4^2) ^71*4 ^^4^^ ^.o,] uisj)4^ 

4^4H5, a]4£S1 QRS slHSl 4#o11 nfl^. 4-§-44. cjofl cfl*]- 44^ a^^ ^ 1998 t i< s Mukhopadhyay 
4 G. C. RayHl 4*11^ IEEE Trans, on Biomed. Eng., pp. 180-187°fl 4^4 ^r^-, A new interpretation of nonl 
inear energy operator and its efficacy in spike detection 7flAlsl<>| 5^4. 

4^4 44 4^ 44 3*-¥(i2)«ll £144, £ 6a^\ £Ai4 ecg 4s 4°fl 44SS. aAi4 440) A14 4 
JL(Det)S.A] 4#44. 
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2)l#sfl4 £ 8* 4^44, ^ofl Sit!" 44 414(12)! ^14(121). 43(122), 7>44(123), 

^4 44(Matched Filter ; 125), 5} *fl5 #H]s]( Z ero clipper ; 126)1- £tr4-4. 

^Hsfl^ 4^(121)! 4:H ^°114 PPG ^1J17V ^fl4! 41 -f-444:a, <*H4«& 44(122)! HH£ 

Jfli 44*3 4 ^4*11 e4«H? 4^r4£42: 441 ^*H!4. 7}-4-¥-(123)! «JlH2fl^ 44°ll ^l^l! 4 

E-]^ ^4 sj Aj-ojofl ^t.])4^ *H>l.i- 7j]4i5H 7^4 ^0)^ 4£-g- ^T^t}. ^^B). i-ol2: ^-g-4 ^)44 7Kr 
-¥-(123)2] 13 Al51^ ^4 44(125)3. 4334, PPG 42.71- 7^2 5tffe 4^ 4}:§l(4, 4*1" 4Jl)! ^14! 
tfl 4!€4. ^4 44(125)1 **fl ^14 4^ 4lJlTr *HS. #2131(125)1- **fl *fl5 #el4 4^1 4*1 ^ ^ 
<i±3L(Det)3.*\ 13^4. 4714, ^4 43(125)2] 4444^ ^.9. A) <a3MS 4 ^ &4. 4*1- 4! 44!7>4 
! 4^ 414(12 H 44*4 £ 6b<Hl £Al4 PPG 41:$. 4H1 ^SS 544 Jf-g-o] 44 4J:(Det)5.4 ^144 



£ 9^ £ 7 gl £ 8i £44 44 414(12, 12 H 2]^ 4*114 44 4l2.(Det)S.^-Ei 4)4 44!(heart rate var 
lability ; HRV)2l 4 31 ^ (time series)! 44^r 4^1 -&44TT £^44. 

£ 91 4^4^, ECG 5£tt PPG 431(1200)71- #|4=-<g[ 44, 41 431*11 Ji4 12104 4! fleflsj 4^4 4e|-4^| 
€4. ECG £zr PPG 45. tt 1200 Stt 12104 44 ^7134 4^1 444-^31, 4 Sl^-fe- a|cfl & -f! 

4 R4, Rl f*Ji£ 4!*ll 4*14 ^ St !!4 Q, S5 QRS 4*§1 44\H4. 

£ 9<H14 1210^.3. 54 € 4*8 °1H 445.3. 5.44 4^-4 41 4 4cfl & !!4 r 4^4 ^14, 4 4!oi 

£ 7 4 £ 8°1) £44 44 414(12, 12 )<H] 21*11 ^134 ECG £tt PPG 4Jl2| £4 R.R 4^(1230)1 44^1 
31 €4. 4 !4: R-R 4^(1230)<H1 S.^'g (moving average interpolation)! 2j-g-S r ?ll s]^ 1250^.3. 

«>2> 414 ^4#(HRV)2) 4 7^1 <3 (time series) «1 ^#44. °14 ^ -S^ ififl-i-s] 4 t)1<1 (1250)1 
t 1 ^^- 1986\d R. D. Berger -?°fl 2)«fl IEEE Trans. Biomed. Eng., vol. 33<=Hl l^ An efficient algo 

rithm for spectral analysis of heart rate variability -f-°f| 7fl44°l Si4. °l 4^4 >SS(-1(HRV) 4lJl^ JH.4 
4l^7fl/^-j3L^ 41^7^12] t^^£f 441" 45.71- ^4. 

44 £ 51 4^44, £ 7 £ 84 21 =H -7-3114 414 4s(Det)^ £ 9°11 £4€ 4^°11 2lsfl 44 44!(HRV 
)21 * &4^-(13) 4 Mean/Std 3) 4-^(1 4)5. ^^44. 

^^S.^ ^-4 -¥-(13)ofl4^ ^<H4 47flt<Hl cfl*H ^r^tb 4^21 AR(autoregressive), MA(moving average), A 
RMA(autoregressive moving average) £-411 4^4 ^, 441 5.41 44^1^ 457> 3l4i7> sl^- 4^ 442] 
4^ 4444 *!42j Ai7fl<a s.41 4^4n, 41^4 ^ 44^ 4414444 

44 44!(HRV)2] ^s^l ^-444. 444^ 4 4^1 ARMAsel 4iel#44j7 4^.4. o]| ^ a>-§-4 
4 ^^5.421 454 4 4^1^ -2. "32] 44-Sr, P. M. T. Broersen4 2l*fl 20004, IEEE Transactions on in 
strumentation and measurement, vol. 49, no. 4, pp. 766-772°fl 45.4 t^tt. Fact and fictions in spectral anal 
ysis°fl 4^14 4^3ol 5i4. 

°14 4! 44 44!(HRV)2l ^44 <^4 44 d 1e^i-^- 44 44s! S! 44°114 4^-514 »^4, A S 

51421.4^ ^^r-ofl Si4A-l£ 4-2.4 455. 44£14 5ji 5)4. 

•& 4^0)1 214 444(1 3) <H1 4^ 4^-^5l-!4 ^«!5^ ^«fl ^44, 4 £-°114 24 44°11 4=fe 4 

4Jl1 rfl4-5.S. 4tt 71^4 4Hl4HZ!^(periodogram) 4^ ^4, ARMAsel 4iel4! 4444 50^ ^£.2] 
44 -^421 4J: 44! -f-«ll 44 44!(HRV)2) ^s)|e^^. 4^44. §Aj^( 13) o)| ^sfl 444 

44^ 444(20)°fl7fl 4-§-4 ^4 44! ^r*844 ^4 44J S^s.4 44^4. 

44, 44 414(12, 12)54e^ 414 44!(HRV)2l 4^4 4^1 44!°J Mean/Std 2ll4-¥-(l4)l, ^44 4 
^14°fl 44 ^5 % 5^ 44(Std)l 211444 41 44Ff(20)°ll7ll Af!4 ^4 44! ^r*547l ^14 44 ^5. 
3.4 44€4. 

444, £- 5<=>fl H4€ 44 ^-44(11)-=1) 444 SCR ^-4-¥-(i5)2l 4^1 44 ^ ^-41 44^.4 414 44. 
£ 10! 44 4£ 44 (SCR) 2] Af^-4^ EDA 4x2) 4^4 ji4^^ £.444. £ 104^ 4-§-4s.4e : ) 

4^4 EDA 4JL2J 4^(1600)4, EDA 4^2] 4^(1600) # SCR2] l^o] ^14^ 4^-<Hl cfl4 4^ 4^(1610 

)4 £^144 5)4. 1600 51 1610.2.S. S44 4J:-b SCR «-4-t-(15)<>)1 ^44 SCR 414(16)5. ^^44. 
£. 11! £. 5<Hl £44 SCR 414(16)21 44! M.4^r! £^44. 
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£ 11* 4^44 EDA tilt Mt°l 31-9- 4£ 444 3#44 SCR 3 44(16)4 44^44 (down-sample 
r ; 161), 4 47l (differentiator ; 162), ^ ±^ 4444 4 b} (smoothing convolution unit ; 163) °-5 ^4 €4. 

44^44(161)^ «ga|€ EDA till- 10 M14 12 7fl£] 0)0^5 44 ^1-^4. 4471(162)^ 44 
^44 444JI. i-x-'S ^444 44(163)4 ^47} 20°J Bartlett 45141 A r -§-*l-<*| 44 ^4°)) 014 i^r^ 
44444 4<«44. 44 #£ SCR 3*4(16H 2]^, °J 3£ EDA 41-b 44 SCR 444 (discrete SCR dat 
a) ^Efls. 4444. 

SCR 344(16)<H1 S)«B 444 44 SCR 31444 SCR 444(15)°11 444 SCR 3144(17)5 ^444. 4^4 
4 SCR 4 A 34.E.(number of SCR/time), SCR4 3.7) (SCR amplitude), gj SCR ^ 4#(SCR rise time) 

44 4^ 444 1H)44. SCR 3144(1 7)<H| 2)Sfl SCR 44 4444(4, S CR 1HJ >*!.£, SCR4 37), SC 

R 4* 44 4)4 £ 54 £4^ n].ij. £o| #44(20)5 44 4344. 

31444, S. 54 £.44 44 444(11)4 SKT Mean/Max 3)44(18)4 44 *4I 44 H 444 4412.4 44 
4 44. 

£ 12^ 314 4S.4 i^SH- 3 #4^-4 4-8-sl SKT 413 4*§4 5.4 4rr £44 al. £ 134 £ 54 £4^) s 
KT Mean/Max 3144(18)51 ^4* 5.44-cr 44£44. 

£ 134 4^44, SKT Mean/Max 3144(1 8)-b 44 ^€ei(181)4 Mean/Max 3147] (182)5. 74 €4. SKT M 
ean/Max 3)4:4(18)5 £ 124 £4^ 44 44 SKT til* 4414 47l til* 100 7fl 4£2| 4445 44 
AJ1443I, 44 41*34 4444 ^ &(Mean_SKT) 4 44 4(Max_SKT)4 SKT4 c4| o| b\ ^ f^Jf 
4. 

444 444 44 44, 44 444(10)4 444 44 444(11), SCR 444(15) 4 SKT Mean/Max 3l44( 

18)7} AV-g-^S-Y-Ei «a ejjg -M-4 7fl£) 411544 A>^>£) 44 o)A|o)l ^^.^j- S-^l ^-g-g- ^#^J7 u)-^, 

471 14 Stl-.fr 4ti-4(20) 4 svm 44(30)4 544 °-5 4 444 444^1 441 <?144444. 
£ 145 £ 54 £4*! #44(20) 5J SVM 44(30)4 ^4^ 5445 14£44. 

£ 144 42:44, 444(20)45 444^1 44 444 454 s]^ s-^i a1-§-^^ 3§a 0 vai 44 a^o,) 

44 44 41(Feature 1 - Feature 4 )*1 *i4sH S14. 4ti4(20)^ 4^ 4^4(10)^11 ^u]^ Aiav «.a^ 
, SCR 4^4(15), 4 SKT Mean/Max 31ti4(18)54E^ 4471121 4^ 4»(Feature 1 - Feature 4)4 

44421 *§4 A 1 ^4 4^ "HI cfl4 4^' 4-l-(Feature 1 - Feature 4 )42l ^o]s. ^-sl-^ o]^. SVM ^-y( 30 ) o.s 
4444. 

SVM 4b! (30)4, 444(20)°1H 4^4 4^ 4»2l 44sflAi av^^ Aj-Efls *v^ (training) ^ 

(classify)4^- SVM 447l (Support Vector Machine Classifier ; 32)4, SVM 447l(32)°fl 2]^ 444 
4*4 > ^olElafl oli( 34 ), ^ SVM 447l(32)^lAi 44 7))2| ^a^ Aj-Efl Stl-^- Aj-efl 

♦ 4^4^ 4^4^ HlJ2-7l(36)4 5L444. 

44?! S.^alEll-^-?-E^ ±^SZ) ^A^Aj-EflS ^i^r ^^21 ^^<a*l ^-^Hl Sfl^S]^, 2fl^<y^# ^SflA-|^ 

444 4421 447171- ^ $)ci-. 0.5., 4^ ^431-1- 44^fl^ 4^ 444 ^-44-Hl 442] 

41-43L4 ^^4^ Sis, 4 43H1 «fl4sl^ 4* 4 51 44-7 r 4^4 5U714 44, Bayes ^°ll 21*)1a^ f.^)^ 
0.5. ^7l7V 4 S14. 

Iis14, 4*1H ^<Ha-i ^-1- «j E ^Sj-si ^ 5!^ #7>^*>7l afl^-ofl f Bayes ^^H] aj-o.^ ^aj^ 

3i!5. ^«tr 4^ 4£4 447l(Parzen window classifier), 44 =1 ^(multilayer perceptron) 4^1 45. 
44=1j1 ^4. 444, ol4 44 4efl2l ^-^-71^^- <ti44(generalization) ^^o] ^x] %*} 7 ] afl^-o 1 | ( sv^ofl a> 
4sl4 ?i4 Afls4 014E|°fl cflsflA^ 52.^444 44*1 44 ^-31^4 7 r ^lji ^cf. ^cj. oi-q^, a o v 7) ^ ^ 
4^ 4^«)e1»si -S-5.7I- Aj.^.«} ^jt, a-is. 4€- 4Efl°11 §11451^ 4^4 4^)1 4444 44 nfl-g-oil, 

444 444 7HrAj G j D fl o. 3cf 0]-^, a. ^^<hia^ q*. ^1^* sfl^si^l 44 444 

4 7V4fe SVM 444(32)1- ^S4 °J44 fl« 4445Ai a>.§-^4. 

SVM 444(32)4 Ji4€il52l uiti^44 ^^(mapping)^ s]^ «-el 7}^ * £-<y ^ 5icf. S VM 4 

471(32)^, Vapnik2) 44 °14(statistical learning theory)4 545 44 ^^21 <|1>#S}- aj ^-(generalizat 

ion performance)* 4-cr 4^4441 ^-44^- 4^4 7}*l°.3. 44 ^44. 44 44 4 A J4 4tt SVM 4^- 
7H cfltb 54 4Afl4 4^4, 19994, V. Vapnik°1) 4 =11 IEEE Transactions on neural network. Vol. 10, No. 5, 
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pp. 988-999<H) An overview of statistical learning theory 7flA|s]ol °jcj-. 

£. 15a SJ £. 15trb £ 14-H1 Sa]^ SVM £-fr-7](32)5l ^1 -g-ff- -SL^-cr £^o)cf. £ ^ofl 5]?!- SVM 

£-ff-7](32)£r, 3-ZJ-51 w)^3°J Ar^r* »3 ^(feature space)°lH Ajig^o^. ^t}^ j|^fo s 
*1 £ 15a ^ £ 15b°fl £A}^ uf^ *>o| zr ^ *M3(*t. AV-g-A>5l a}o]*\] g^s) ^l(^r, ^^*Bl^)» 

cfAl £ 141- SVM -g-ff-7l(32H 51*11 4=^1 € ^ -g.ff.°l zj. df., z| ^a)^ 

7V $Ah£. SAl£]ol ^1- ^^^^(Stress)^ sfl^Sl^r o.3(3i-b 30%), ^#(SadH sfl^s) 

^ ^a^ o.6(iE£r 60%), ZielJi, -g-^(AngerH Sfl-^-Sr 0.1 (Sfe 10%) zj-o) z}- 7j- £7 > ^a} 

5. £A|^cf. 

«liiL7l(36)Tr SVM ^7}(32)S-^ # §1 3 ^ 7fl 5} ^ AHJ t]l ^ Aj-£3. - 7> ^v s. 7< j. £# q. 

EHl-b 3*1* ajf^ ^ oja) ^af(Emotion)S.Ai #B^=r. °1 "II, e)]o)e^u|]o| ^(34)0^ 1^*$ ^s-o] 

'S-t-'HI^ <H«a oJA'S^Hl tfltb ^ii-tol °1 ^WHi^H cfl*V dlo]E|5] 7jAj£ 

SVM -g-ff-7|(32)£l «}-^Al ^SJja, oje}. SVM £-ff7)(32)51 ^o] ^.u^l ^l^ EHH ^(34)011 cfl*}- ^0)6^ 
51 ^^£1^1 ^c}-. nl-^Ai, c)lolE^]ol^(34)^ 7^*} og^o,^ ^o] 37, aV-§-a>1- ^sfl 7fl^o| ^. 

£^1 ^ Oji] Al^E^<Hl^ C-)]0lEiBfl0li( 3 4)7l- £1}. 

£ 16^: ^AH)ofl ol^V ^ A-| o)A) « o v^^. ^.c^^^. *l-£ol4. c 16 ^. ^V^-i^ ^-^o)) 3] 

tb ^A-l o)ai °_ ( ^x] ECG/PPG, EDA, SKT5]- *J-fr 7fl5) Aijr-g. oj ^ «>^tt(i010 ^1). #7] ^ 

Al^fe oj^^l aV-g. 7>^^ ^A^7> ^-Hl^ A] ^ ^S. ^-A](200)<>fl ^1 ^fl #1^-^ ^A-l OJAJ ^1(1)3. JjLAl ^ 

^^f^si- ^-01 o]ai n SJ1 ^o| t-^v^ ^^si ^i(i)^. -1010 ^tihi^ <a^^i 

^7flS] Ag^l AlJrS. Jg.^^ A>^-A>S1 ^A-l ojAjofl Al-g-S] ^ ^ 7l) 51 ^-^1 ^#^(1020 ^Tfl). 1020 

Tg-741-HlAi ^Hfrsq-if St_o.5.ir ECG/PPG ^IJlS^-E-l ^l^Sl ^aiS^, >a«f <dS5| St/JL^Jg 

^r EDA AjJi^Ei SCR *S 2f£r n liHl-, ^ SKT aJJ^eI SKT AlJiSj it/^tfl 2t l-ol 

SJcl-. 

1020 ^TlHlAi £ 44^H51 ^-^ Sl-^r ^V-¥-(20)S °J^£lol, ^7l)Sl ^1 7] 

^°1 E)^ ik^$] *\°\7\ ^-^^1^(1030 ^"Tll). o=|7H, ^A-l ol^sl 7 l^ol £1^ S^l ^S. o. Al-g.x}7l- 

JgA^l Al^Al Jg^AlS] JgA-H- M-E}-Vfl^ jj^ Aj-71 71^0] S-^T ^S.^ ^^-(20)°fl °1 ^ A-) 

^•^ 21:1-51 a>o)71- ^-sflAl^, Aj-71 ^ol ^so. SVM ^-y (30) o. s °J^£lol A>-g-7.1- ^A^ ojAjol ^^^Cj-(1040 & 
Til). SVM ^(30)^- n-8-Al-Sl ^Efl* Zf ^Ai « s ^g>i, zl-zl-si ^x^s - 7H v s 

^ ^Ail- #H»is\-<x\ ^ ^ olAl ^^5. A-l *^tbcl-(l050 ^Tll). 

£ 17^- -S- wfeJ-3]t!- a]aHH| nj-s. o)ai zi^s. £.0)^ £^olcf. c 17 o. ^^j.^ ^. ^.^^l 

«r€- ^a^ oiAj a)^^^ 41 qj*i 43 o. s Af-g-^sl ^sfl a) ^ a}-c»l-s.^ a.^^ ^ 

i 442}- zj-ol q-Ef^cl-. ZLelaL, ^A-| - 7 ^ v ^o. ^A^oHl- s.^ Sad)1 . 

455]- Zj-Ol ^A-l OJAJOI ^21-SAl #^S>7ll ?)Cf. 

°1 ^ t^^] 51?!- ^a^ oiai ^] ^ « o v^^ ( 7] ^^ a^^^^i ai*|] ^ ^v^^. ^u}. ofl.g. 7] 

^51 ^a^ ol^i «J-^s.ol ^Ttj-q- <LVa€-^i£ d l-8-SW 'a'U^- 0 -^. A>^.ol l-7>-^?l- HJ;^, ^- ^-^ Al Tfl 

^Efls. a}-§-£]ir -f-sfl ul^^aj 0.5. #l^-£l^ *M AJJ.1- ol^}7] afl^-ofl ^-§-31-71- nH-f ^-ol*v 7> 

^14. oJ-ulEl-, ^- ^ofl 51 tb ^Ai OJA1 ^.^1 oj Mj.^ o. 5 q^ ^.o. ^j.^ ^O.S.S. 71 

^51 H 0 V»H1 «1 «fl «Aisl ^Ai 0)A1 ^-^4. 

^^gr St!: ^#E}S ^ 7l^ D fl^Hl ^Ei7V o] ^ oj^ ^Jol 7V^Cf. ^^E-] 

7} =^ 71^^^ 3^fEi Al^^Jofl ols M ns,^ ^ oji. c)lolEi7> A^VSl^ £E ^=-51 71^*] # S. 

^^]7\ ^ 7|S.nH^51 ^5.^ R0Mj RAM, CD-ROM, A>7l Eflol =, S-S.3J1 r)±3. ^-cflolEi Al 

^H v ^l -g-ol 51 o.°l, S?V 7fl2] o^ ^0)0.(^1. s-ol oiEiyi-t- f-tV Ai^)5] ^EflS. ^€S1^ 3£ i«-tV^ £Eti ^ 
^•El7>. ^ 51^ 71^-0)1^]^ u)lE^ aS . <^^€ ^j^Ei Al^E^ofl ^-A]. £ lol i -g-^B}.A) o_ s ^ =El7V t)# 

2E1 A-l^EloL ^ 51^1-. 
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°1 A <H1 'S'Stb 4^ £ t'S'Hl 3«r 3*1 "Jl*, 1 ^ "c^ofl 3*}^, Aji^ofl &o| a^-a] zv^oi 7 )~^ 



(57) ^-7 a| «S3 

Af-g^fS] A)^o)l Z^-g-Slo] ajcH£ ^ OjAj-O] A^] Al ^S-s).^ ^S.^ Aj- 7 ) A^j A) ^.g. J-Ai ^*Kr 

^131 #a); ^ 

A 0 V 7l <$*fl AJJ: ^.gJjLE) A 0 V 7 ] Aj^|l Aljr-J. ^A^V ^.OJ °U]E^5l-^ A 0 V 7l ^-g-^S] ^ A^ Aj-Eflf- O] 

3 TO 2. 

^] 1 %H1 5U<>H, ^7) -tli #1^- 3*1^. 

A 0 V 7l ^^/^E^-^l- f-sfl Al^S^. z| Ag^j A]^»g^ -g-frS r <*l #SJ*H? ^^*S1A^; 

A o V 7l 'flEH-^^Sl #^1- ^lt AlJ^ i£«;t?Rr A/D ^ 

^71 A/D S^E-H 51=1) -*7l cl^l^ Al^s-g- aJ- 7 ] ^ olAi ^ a °.ai ^SRr RF ^-"H- S^*Rr 

^•t- ^K'^-S. *fe 3*1 0)Al A|A;Efl. 

-*7l AlJ:^, ^fr^PPG), *J#.£(ECG), 3l-?-^7l«-i-(EDA) ^ -g-£(SKT)f - a^fe ^-fr ^3.2.3. 
3*1 <t!^ -M^H. 

3JTO 4. 

^ i %hi $w*i, 

3"7l 3*1 OlAl ^]^ > A 0 V 7) Aj^j Al^S. ^-A}^ Aj-7] Af-g^S} ^Ai ^Eflf 0]A)g|.^ ^^§0] A^3^ Of A]. jJJ. 

*) <a 3 -§- ^-^ 3 Ai oi ai a] . 

^T 1 ^ 5. 

^7) ^«.^a^ S3 f5)., a^ 7 1 A)-^>S1 ^a-11- ojai^ c] 7l ^o] S^l ^-£32^ jt>ol« ^«>^ 

^71 ^-Aj-^oflA^ ^Sfl^J Aj- 7 ] ^o] ^.A}g M ^ 7 fl^ ^A^S-i- Z]- ?\ EfljieltS ^-^-sVJl, A J"7l ^-^^ ^A-1 

* # 7^V 7J- E7 > 3.7fl l4Ef\+ ^A-H- Aj- 7 ] A>^1-^ ^A^ A^EflS. 0]^^ ^A^ S.^}^ ^lO 

^. ^A| OJA1 ^1. 

6. 

^)) 3 %>" H^b 5 ^-^1 SJ<H^, ^71 -g-^-?-b 

A o V 7l ECG ^Ji ^ ^71 PPG ^1^ ^±1" ^#^51, ^71 AlaV a] ^2). ^J-^^ ^ 
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^7] EDA 413-1 £°1-*<H ^E ^4 ^-4) &»-§• ^#*r*r s)-¥- ^S. «H0 ^ 

^ <y^l 
7. 

4> v 7l ECG 413 ^ 4> v 7] ppg 413 f 1 olii sl-M-l- S^rl-^ 4)^ 4131- ^-i-sKa, m& 4J-7I -y-av .yjr-j- ai**- ^ 
a] 7)| -is. >£«:SHr 43 ^ 

Aj-7] £Sj.-§-£| Al7j ,cg A, Jrofl ^-^-SflAi Aj-7] A1^ ^ ^ ^-^^)- gJ-O- ^ A>^ 3§^- /Sl ^^} ^ 

41 -¥-1 i^-*>^ 31 ^-4!.° 5. *}£r ^ °]A. 
8. 

*1] 7 5*^, Aj-7] A]^ 

°J^Sl^ 413 ^°)}*] ^7] ECG 413L71- ^flSH? cfl^-l: ^-21-^71^ «HH^i 
43"7l «0JH3fli ^El^ ^2]-o)l #;<ti*Hr a^S^oI^ ^l ^43*Hr Tjfl^oV ^Ei; 

A o V 7l «HH5fli ^ofl Aj-7] njj^o]- ^o] oJ^S. d*B^<H, ^7] Aj^^ ^t^}^ 7> 

-^71 7KMjL<>] ^.3 aij:^) Jeager 4f7l 43^ 4131 ^»*Rr Teager <H1M^ £41 

■¥-« Iff^ 31 ^4>'-° S 4) a-1 oj Aj . 

^T 1 ^- 9. 

"y^Sl^ 413. 4j. 7 | pp G AlJ^f Efl<*l ^-2)-Al7l^ «Jj3ESfl^ ^El; 

4M BflHifli A^S^O^ AJ«. o. pflc^o]. jg^. 

A o V 7l HH^Sfl^l ^E^ Aj-7] nfltqo]. <2^1 C^^Ol, Aj- 7 j 7^3}. ^-0!^ Aj^.^. ^^sV^ 7} 

AJ.JJL. 

Aj-7] -ti^ 413. <H1 cfltl ^1^ #el^g-t- ^*gSRr ^15. l-El^l- IfSfe ^J-i- £^05. sj.i. ^Ai olA] ^1 

3t*» 10. 

^1 5 %H1 51 <H^, 

A J-7] ^4l-¥-^, 4J-7] AV^>S] ^A-ll- OIAI^ C| 7) ^ ol slq Zk£L3.*\, 4j"7l A^7>ol ^Aj-Al ^gA^| cfl^j- S. 

^ a>^-s>^ ^J-i- ^-4)^5. *>fe o]x> 

^T 1 ^ 11. 

^] 5 %H] Sl<H^, a o v 71 ^ a-| ^-s- 4,^, 

-8-71 ^-4l-¥-<H]Ai ^sfl^l a o v 7] iJ:!- *^«><>1 4, v 7l a^aV^ ^a-h- s-^ 7 )12] 9}^)jl^S. -g-^-^ SVM(Supp 
ort Vector Machine) -g-4r-7]; ^ 

A o V 7l SVM -g-ff-711- -f-Sfl ^-#^1 Aj-7] ^A^s-o^ u| 2 S>c^, ^7] jgAil- ^ 7>^- >4e1-\+ ^a^S- 

4M A>^-7>£] ^A-1 OJA] ^2).^ Hi 12.711- i^-sV^ ^.^l^S. ^A^ OJA1 
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^T 1 -^- 12. 

*l 11 ^VfloH. A <M 3^ 

SVM ^Al ? ]7l ^tt 7flS] ^ c-flole^ ^ ^v 7 i 3^ cflolE]^ o]^ a o > 7 ) SVM ^- = 7]^ ev^ 

(b) ^"71 A§*H -^71 A}-g-A>°l ^ olAj^] Aj-g-^ ^ 7fl SI ^ ^-fr*Hr ^1; 

(C) ^"71 (b) >a-7lHH ^"71 ^7ll£l *3 &#2h 3>H 7l^o) ^3 S-^. ^§^-21 ^Ht ^ 

*Hr #7)); 

(d) ^71 (c) -271HH Tll^ ^"71 &^#2) A>oHl Aj-7] A>-g-A>S] ^ 7fl o} ^Efl^e)^. 

(e) z)-zt2l ^A^-t ^ 7^ ufEHfl-b ^8^1- ^e}*><H #3*Rr cV7ll# a^Kr ^-^^-S. 

^ «o v> a. 

^T 1 ^- 14. 

*)1 13 WsUoH. 

A J-7l ^sl] aij:^, ul^^aj ^sItt ^^(PPG), ^£(ECG), ^37] *-§-(EDA) ^ 2)-^ £-£(SKT)-t 
a«"*Rr 3* ^8°.3. *}-b ^ <y a] ^ 

^t 1 ^- 15. 

^] 13 $*<>H, 

A <3"7l A>^-aV£] ^-f- OJAI^ dl 7l^o) 5^ a o V 7] ^E.^ Aj-7l ^-§-*>3 *g^Al ^*Hl tfltt ^ &»<?] 2 

^JiLSL ^ 01 a] ^ 

^T 1 * 16. 

*fl 13 ^Hl 5U<>H. 

^"71 (d) ^711 ir. *7ll^ «H ^j-71 A>-g-Al-S] 4H= 7112] 7>Ellal^S. -g-^-SHr SVM 

7)1- T-l-g-sRr 3# ^-°ilL Sfe fj-'g. 

^Jt 1 * 17. 

*11 13 ]t vfl^l ^)l 16 ^> # <Hii fl-Sl ^EHH Aj*jAl7l7l ISl^t 71^-^ ^^E^S. ^ # ^ ^ 

^ 71^- dW . 
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